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@ Methods and reagents for Inhbltlng cholesterol 
esterase receptor protein. 



f} this Invention relates to the human enzyme, 
pancreatic cholesterol esterase (PCE), and a 
receptor (PCE") for this protein expressed by 
cells of the intestinal lining, Specifically, the 
invention relates to the use of inhibitors of 
binding between PCE and PCE" to reduce Intes- 
tinal uptake of dietary cholesterol in humans. 
Antibodies, including antisera, and monoclonal 
and chimeric antibodies, and cell lines produc- 
ing such antibodies, raised against the PCE'* 
protein or Iragments or epitopes thereof, are 
also provided. There is also described treatment 
of Individuals with therapeutic drugs for Uie 
prevention of alleviation of disease states in a 
human related tt 
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BACKGROUND OF THE INVEWTION 
1. Fteldof the Invention 

This invention relates to dietary cholesterol ab- 
sorption in humans and methods for inhibiting this ab- 
sorption. In particular, the Invention relates to a hu- 
man enzyme, pancreatic cholesterol esterase (PCE), 
known to be Important In facilitating dietary cholester- 
ol absorption, and a receptor (PCE") for this protein 
expressed by cells of the intestinal lining. Specifical- 
ly, the invention relates to the use of inhibitors of bind- 
ing of the PCE receptor with PCE to reduce intestinal 
uptake of dietary cholesterol in humans. Antibodies, 
including antisera, and monoclonal and chimeric an- 
tibodies, and cell lines producing such antibodies, 
raised against the PCE" protein or fragments or epit- 
opes thereof, are also provided. The invention also re- 
lates to treatment of individuals with therapeutic 
drugs for the prevention or alleviation of disease 
states in a human related to cholesterol metabolism. 

Cholesterol metabolism is of critical interest to 
those involved In protecting human health. Athero- 
sclerosis is the leading cause of death in the United 
States and reduction of serum cholesterol levels has 
recently been embraced as a national health priority. 
See NIH Consensus Panel Report JAMA 253: 
2094 (1985). NIH recommendatkms include meas- 
urement of serum cholesterol in all adults, with efforts 
to reduce cholesterol in those individuals with levels 
above 200 mg%. In this regard front line therapy is a 
reduction in the amount of cholesterol and tiiglycer- 
Ides ingested, foliowed by the use of agents that in- 
terfere with absorption of Ingested lipids. See Con- 
sensus Full Report, Arch. Inst. Med. 148: 36 (1986). 

Since about 90% of dietary cholesterol is com- 
prised of free cholesterol, it is not obvious that pan- 
creatic cholesterol esterase should be important in 
dietary cholesterol absorption In humans. In fact, it 
had been thought prior to this time that cholesterol es- 
terase was not important for cholesterol absorbskin 
[see. for example. Huang and Hiu, J. Lipid Res. 31: 
2029 (1991)}. Unexpectedly, pancreatic cholesterol 
est^ase is now known to play a pivotel role in the ab- 
sorptran of cholesterol and fatty acids (U.S. Patent 
Na 5,017,565, issued May 21, 1991). Pancreatic 
cholesterol esterase is l<nown to interact with and be 
bound to cells lining the intestinal brush border (Bos- 
neref a/., 1988, Proc. Natl. Acad. Sci. USA 85: 7438- 
7442) via a receptor-like interaction with brush border 
membrane-associated heparin. Human (Niisson ef 
a/., 1990, Eur. J. Biochem. 192: 323-326; Kutmretal., 
1992. Biochemistry 31: 6077-6081), rat(Ki^l etal., 
1989, Biochim. Biophys. Acta 1006: 227-236) and bo- 
vine (Kyger ef a/., 1989, Btochem. Biophys. Res. 
Comm. 164: 1302-1309) PCE genes have recently 
been isolated and characterized (see oo-pending 
U.S. Patent Application Serial No. 07/730,204. filed 



July 15, 1991). and comprise a heparin binding site. 
These results suggest that the association between 
PCE and the Intestinal brush border is mediated by 
binding to a specific, heparin-containing receptor for 
5 PCE. Disruption of PCE-receptor binding should lead 
fD the inhibition or abrogation of PCE-facilitated diet- 
ary cholesterol processing and uptake, thereby help- 
ing to alleviate diseases having an elevated serum 
cholesterol etiology. 

10 

2. Background of the Rttlated Art 

Borja ef a/.. 1964, Proc. J. Exp. Biol, and Med. 
116 : 498 teach that cholesterol esterase is secreted 
16 by the pancreas, and that its catalysis of cholesterol 
ester hydrolysis to produce free cholesterol and free 
fatty acids is essential for the absorption of cholester- 
ol derived from cholesterol esters. 

Norum etal., 1983, Physiol. Rev. 63: 1343-1419 
20 review the biochemistry of cholesterol absorbston 
and metebolism, induding the role of pancreatic chol- 
esterol esterase. 

Bosneref a/., ibid, teach that cholesterol esterase 
performs its function while anchored to the intestinal 
25 membrane via a receptw-like interaction with brush 
border membrane-associated heparin. 

Kyger et a/., Ittld., teach the nudeic acid s&- 
quence of a cDNA clone of bovine pancreatic choles- 
terol esterase. 

30 Kissel et al., ibid., teach the nucleic ackl se- 
quence of a cDNAdone of mRNA encoding pancreat- 
ic chole^eroi esterase of the rat. 

Niisson ef a/., /f»d., teach the nucleic acid se- 
quence of a partial cDNAdone of human pancreatic 
35 cholesterol esterase. 

Taylor ef al, 1991, Genomics 10: 425-431 dis- 
close the localization of the human cholesterol ester- 
ase gene to the tenminal region of the long anm of 
chromosome 9. 
40 Kumaref af.,/Mcf., teach the structure and nudeic 
ackl sequence of the human pancreatic cholesterol 
esterase gene. 

BRIEF SUMMARY OF THE INVENTION 

45 

This invention relates to reagents for the Inhibi- 
tion of dietary cholesterol uptake in humans. The in- 
vention provides the human pancreatic cholesterol 
esterase receptor protein as a homogeneous compo- 

50 sition of matter. The invention also provides methods 
utilizing this receptor protein for isolating and charac- 
terizing compounds capable of inhibiting or modulat- 
ing binding between the receptor and pancreatic chol- 
es\mA esterase. Antisera and antibodies, including 

55 monodonal and chimeric antibodies, as well as cell 
lines producing such antibodies, raised against the 
PCE" protein or fragments or epitopes thereof, are 
also provided. Therapeutic meltiods using pharma- 
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ceutical compositions of appropriate inhibitory and 
modulator compounds isolated and characterized ac- 
cording to the methods herein are also described. 

DETAILED PESCRIPTIOW OF THE PREFERRED 5 
EMBODIMENTS 

Tills invention provides a homogenous composi- 
tion of matter comprising a mammalian pancreatic 
cholssteroi esterase receptor {PCE% preferably hu- io 
man PCE>^. This protein can be Isolated using the 
methods described herein from any mammailan ceil 
line or tissue that expresses the receptor, and is pre- 
ferably isolated from the human colon carcinoma ceil 
line CaCo-2 (American Type Culture Coilection, is 
ATCC, accession No. 4). 

The PCER provided by the invention is character- 
ized by having an apparent molecular weight of about 
1 SDK to about 1 60K, as det«-mined for the native pro- 
tein by sodium dodecyl sulfate/ polya«rylamide gel 2o 
electrophoresis (SDS/PAGE). The receptor protein is 
a glycoprotein, as evidenced by the fact that treat- 
ment with giyoosaminoglycosidases reduced the ap- 
parent molecular wefg ht of the native protein to about 
45-50K. Specif icaiiy, heparinaae treatrnwit liberates 25 

from the native molecule, indicating that heparin 
ora heparin derivative is covaiently linked to the re- 
ceptor in vivo. 

PCE^ protein is isolated from plasma membrane 
fragments from CaCo-2 cells as desci1t>ed in the Ex- 30 
amples that follow. The receptor protein was labded 
witti either Nap*S] or [*H]-1yslne or serine, or a com- 
bination of such 3»S and labels, and membranes 
Isolated using conventional biochemical separation 
techniques, including mechanical disruption of the as 
ceils and centrifugal separation of piasma membrane 
fractions. Such Isolated membranes were then sdu- 
bllized and subjected successively to DEAE chroma- 
tography and Sepharose C1-2B affinity chromatogra- 
phy, with radloactiveiy-labeled fractions isolated and 40 
pooled before each successive step. The final recov- 
ered fraction was found to bind specifically to a chot- 
esteroi esterase affinity chromatography column, and 
was eluted in a solution of 4.2M NaCU 30miU sodium 
taurocholate. 45 

Proteins provided by the present invention may 
be labeled to enable their detection. Labels used In- 
clude but are not limited to radioactive labels (e.g., 
»5S-labeled HSO^, ^H-labeled amino acids), fhjores- 
cent labels [e.g., fluorescein isothiocyanate (FITC)] so 
and antigenic labels (e.g., blotin). Such labels are de- 
tected using techniques appropriate for detecting 
each label, induding but not limited to autoradiogra- 
phy, fluorescence or by well-i<nown Immunoiogicaliy- 
based techniques. ss 

The invention also provides methods and re- 
agents for isolating and characterizing agents capa- 
ble of inhibiting or modulating the binding of PCE to 



PCE". In one embodiment of the invention, a complex 
mixture of small, bloactlve molecules, such as a fun- 
gal broth ora peptide library, is contacted with the iso- 
lated PCE" protein or with ceils expressing the PCE 
receptor, Prefen-ed cells are CaCo-2 cells. Binding 
assays between PCE" molecules so contacted with a 
small molecule mixture and PCE are then performed 
to detect Inhibition or modulation of PCE-PCE" bind- 
ing. PCE Is provided by the Invention either after bio- 
chemical Isolation from naturally-occunring sources 
of such proteins or as the result of production by re- 
combinant genetic means well known in the art. Op- 
tionally such proteins can be made as fusion proteins. 
The isolated PCE or PCE"^ protein molecules can be 
advantageously provided bound to a solid support 
such as the Inner sia-face of a microtltre plate or an 
agarose, acrylamide or sephadex bead. PCE can be 
optional lydetectably labeled either meteboiically with 
isotopes of hydrogen, carbon, phosphorus or sulfur, 
or by /n vKro labeling with a radioactive label, an an- 
tigenk; label, a hapten label, or a fluorescent label. 

The small molecule mbcture Is incubated with fso- 
iated PCE" protein or cells expressing PCEB for a 
time and a temperature, for example 37°C, sufficient 
to enable specific bhding of small molecules In the 
mixture to the PC£« protein. The small molecule mix- 
ture Is then removed and the PCE'^, having bound at 
least one species of small molecule from the mbtture, 
is contacted with PCE and incubated for a time and a 
temperature, for exampie 37°C, suffk:ient to enable 
specific binding of the PCE ligand to the PCE recep- 
tor. The effect of the bound small molecules on I Igand 
binding to PCE" is then assayed, by comparing the 
amount of PCE protein bound by the PCEf* receptor 
In the presence and absence of incubation with the 
small molecule mixture. Bound small molecules 
whose binding results in an effect, either a diminution 
or inhibition of binding of PCE by PCE", are then elut- 
ed from the receptor molecules and can be further 
fractionated and characterized using conventional 
biochemical methods, sudi as high pressure llqukl 
chromotegraphy. Small molecules so isolated are 
then assayed and characterized for their ability to in- 
hibit or modulate PCE" binding of PCE. 

The invention also provkJes a method of screen- 
ing a compound as an Inhibitor of pancreatic choles- 
terol esterase receptor expression In vivo. In this em- 
bodiment, cells that express PCE*^, preferably CaCo- 
2 cells, are Incubated with the putative inhibitor com- 
pound for a time sufficient to inhibit expression of the 
pancreatic cholesterol esterase receptor; for CaCo-2 
cells, this effective Hme is from about 6h to about 24h. 
The cells are then incubated with Isolated PCE pro- 
tein mdecules and PCE-PCE" binding assayed as 
described above, For analyzing mljdures of small 
molecules, PCE inhlbitnn binding assays ere per- 
formed repetlthrely on sudi mixtures that are succes- 
sively fractionated to greater homogeneity, 
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Also described are methods for administering the 
PCE*^ binding inhibiting or modulating agents isolated 
and characterized using the metiiods of the invention 
to an animal, most preferably a human being. Appli- 
cations of such methods include treatment lor alls- 5 
viatrng or preventing an elevated serum cholesterol- 
related disease In an animal. For this purpose, the in- 
hibiting or modulating agents isolated and character- 
ized as described herein are administered in a thera- 
peutically active amount In a pharmaceutically effec- 10 
tlve carrier. 

The invention also provides antibodies ttiat are 
immunologicaily reactive to a mammalian, preferably 
human, PCE" The antibodies provided by the inven- 
tion can be raised in animals by inoculation with cells 15 
that express a mammalian PCE^ or epitopes of a 
mammalian PCE" using methods well known in the 
art. Animals that ca n be used for sucii inoculations in- 
clude individuals from species comprising cows, 
sheep, pigs, mice, rats, rabbits, hamsters, goats and 20 
pil mates. Preferred animals for inoculation are ro- 
dents (Including mice, rate, hannsters) and rabbits. 
The most prefen-ed animal Is the mouse. 

Cells that can be used for such inoculations, or for 
any of the other means used in the invention, include 2S 
any cell line which naturally expresses a mammalian 
PCE^ or any cell or cell line that expresses a mam- 
malian PCER or any epitope therein as a result of mo- 
lecular or genetic engineering, or that has been treat- 
ed to increase the expression of a mammalian PCE"^ so 
by physical, biochemical or genetic means. Preferred 
cells are human cells, most preferably human CaCo- 
2 cells. 

The present Invention provides monoclonal anti- 
bodies that are immunolog Ically reactive virith an epit- 35 
ope that is a mammalian PCE'^ present on the surface 
of mammalian cells, preferably human cells. These 
antibodies are made using methods and techniques 
well known to those of skill In the art Monoclonal an- 
tibodies provided by the present invention are pro- 40 
duced by hybridoma cell lines, that are also provided 
by the invention and that are made by methods well 
known in the art. Hybridoma eel lines ate made by 
fusing individual ceils of a myeloma cell line with 
spleen cells derived from animals immunized with 4S 
cells expressing a mammalian PCE'', including hu- 
man cells, as described above. The myeloma cell 
lines used in the invention include lines derived from 
myelomas of mice, rats, hamsters, primates and hu- 
mans. Preferred myeloma cell lines are from the so 
mouse, and the most preferred mouse myeloma cell 
line is P3X63-Ag8.653. The animus from whom 
spleens are obtained after imimunization are rats, 
mice and hamsters, prefi^triy mice, most preferably 
Baib/c mica. Spleen calls and myeloma cells are S5 
fused using a number of methods well known in the 
art, including but not limited to incubation with Inacti- 
vated Sffiidal ^rus and Incubatkin in the presence of 



polyethylene glycol (PEG). The most prefen-ed meth- 
od for cell fusion Is incubation In the presence of a sol- 
ution of 45% (w/v) PEG-1450. Monoclonal antibodies 
produced by hybridoma cell lines can be harvested 
from cell culture supernatant fluids from in vitro cell 
growth; alternatively, hybridoma ceils can be injected 
subcutaneousiy^d/orintotheperiioneal cavity of an 
animal, most preferably a mouse, and the monoclonsd 
antibodies obtained from bkibd and/or ascites fluid. 

Monoclonal antibodies provided by the present 
invention can also be produced by recombinant ge- 
netic methods well known to those of skill in the art, 
and the present Invention encompasses antibodies 
made by such methods that are immunologically re- 
active with an epitope of a mammalian PCE''. 

The present invention encompasses fragments 
of the antibody that are immunologically reactive with 
an epitope of a mammalian PCE". Such fragments 
can be produced by any number of methods, includ- 
ing but not limited to proteoiytic deavage, chemical 
synthesis or preparatton of such fragments by means 
of genetic engineering technology. The present in- 
vention also encompasses single-chain antibodies 
that are immunologically reactive with an epitope of 
a mammalian PCE'*made by methods known fa those 
of skill in the art 

The present invention also encompasses an epit- 
ope of a mammalian PCE" that is comprised of se- 
quences and/or a conformation of sequences present 
in the mamntalian, preferably human, PCE" mole- 
cule. This epitope may be naturally occurring, or may 
be the result of proteolytic cleavage of the mammalian 
PCE*^ molecule and isolation of an epitope-oontalning 
peptide w may be obtained by synthesis of an epit- 
ope-oontalning peptide using chemical methods well 
known to those skilled in the art. The present inven- 
tion also encompasses epitope peptides produced as 
a result of genetic engineering technology and syn- 
thesized by genetically engineered prokaryotic oreu- 
karyotic cells. 

The invention also Includes chimeric antibodies, 
comprised of Immunologically reactive light chain and 
heavy chain peptides to an epitope that is a mammal- 
ian, preferably hunan, PCE>*. The chimeric antibo- 
dies embodied in the present invention include those 
that are derived from naturally occurring antibodies 
as well as chimeric antibodies made by means of ge- 
netic engineering technology well known to those of 
skill in the art. 

The following Examines are shown by way of il- 
lustratkm and not by way of limitation. 

EXAMPLE 1 

Isolation and Charactaritation of the Human 
Pancreatic Cholesterol Esteraae Receptor 

The human pancreatic cholesterol esterase re- 
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ceptor protein waa isolated from cell membranes from 
iiuman CaCo-2 cells, a human colon carcinoma celi 
ilne (ATCC, Accession Number 4). Cells were growi 
in Eagle's IVIEM media (GIBCO, Long Island, NY) sup- 
plementBd with 20% fetal calf serum (GIBCO) and 1 % s 
sodium pyruvate (GIBCO). Prior to isolation of the re- 
ceptor proteins, cells were grown in sulfate-depleted 
media for 40 hr, and then 50 M,Ci/mL Na[»S] and 100 
)xCi/mL PH]-serine were added and the cells incubat- 
ed for an additional 24 hr at 37°C. Plasma membrane io 
fragments from 10^ CaCo-2 cells www Isolated by 
mechanical disruption and centrifugation. Mem- 
branes were solubilized in a solution of SjigAmL bo- 
vine serum albumin/50mM sodium acetate/50mM 
Tris-HCI (pH 7.0)/0.5% Triton X-1 00. Hie solubilized 15 
membrane fractions were then subjected to DEAE 
column chromatography, followed by Sepharose 
C12B affinity chromatography and clioleaterol ester- 
ase affinity chromatography. Briefly, the solubilized 
manbrane fraction was passed over a DEAE Sepha- go 
dex C25 bed and eluted as a 0.65M NaCI fraction. The 
collected fractions were diluted to 0.15M NaCI and 
passed over a DEAE column and then washed with 
0,4M NaCI plus 4M guanidine-HCl (pH 7.0). The elut- 
ed fractions were pooled and chromotographed onto 25 
a Sepharose C12B column and and washed with gua- 
nidine HO buffer. FS]- and PH]- containing fractions 
were pooled and lyophilized. 

Analysis using SDS/PAGE detected a labeled 
band of 150 to 160 kD. Glyoosamino-glycosidase so 
treatment cleaves the protein from bound sugar resi- 
dues, leaving a 45 to 50 i<D proteinaoeoua core that 
is sensitive to protease Vg treatmait Treatment of 
this protein prior to eiectrophoresls with heparinase 
releases the [»S] label from the protein, kidicating 35 
that the native protein is bound to heparin in vivo. This 
result supports the identification of this protein as the 
panoreatic cholesterol esterase receptor, as the hu- 
man pancreatic cholesterol esterase protein is known 
to contain a heparin binding site (see, Kyger ef a/., 40 
ibid,). The identification of this protein as human 
PCE" was confirmed by showing that the labeled 
fraction binds to a cholesterol esterase affinity col- 
umn and can be eluted with 4.2M NaCI + 30mM so- 
dium laurocholate. 45 

EXAMPLE 2 

Differential Binding Assays Useful In 

Deveioping PCEi^indina Modulating Agents so 

frDm Complex Mbdurea of Small Moiecuies 

Complex mixtures of small molecules are as- 
sayed forUie presence of agents capable of inhibiting 
or modulating binding of PCE to PCE>^. Afungal broth ss 
or a peptide library is obtained using m^hods well- 
known in the art. This mixture is contacted with a mi- 
crotitre i^ate on which either PCE'* or cells expressing 



PCB^ are bound. Such microtltre plates are then in- 
cubated with the sm^l molecule mixture at yT'C for 
about 1 0 min to about 4h. Mixtures are removed from 
each microtltre plate and each plate washed with 
phosphate buffered saline (PBS). Detectably-labeled 
PCE, purified using biochemical means or expressed 
using recombinant genetic means, are added to the 
microtltre plates and incubated at 37''C for 12h. The 
PCE-containing mixture is then removed, the plates 
washed repetitively with physiological saline or phos- 
phate-buffered saline fpSS), and the amount of de- 
tectable label bound determined. Small molecules 
which inhibit ormodulate PCE-PCE«-binding are then 
eluted using a 2M NaCI solution, dialyzed against 
1 0Oml^ Tris-H CI (pH 7.5) and concentrated using rou- 
tine biochemical procedures. Additional fractionation 
and characterization is accomplished using high pres- 
sure liquid chromatography as desired. 

EXAMPLE 3 

DlffBrential Expreasion of tiw PCE«and 
Compounds Effecting Such Differential 
Expression 

Complex mixtures of small molecules are as- 
sayed for the presence of agents capable of inhibiting 
or modulating PCE"* gene expression, Afungal broth 
or a peptide library is obtained using methods well- 
icnown in the art. This mixture is first contacted with 
cells expressing PCE'* for a time and at a concentra- 
tion sufficient to Inhibit or modulate PCE*^ gene ex- 
pression; forCaCo-2 cdls, such incubations are per- 
formed for about 12h. Such mixtures are then re- 
moved from each plate of cells and each plate wash- 
ed with phosphate buffered saline (PBS). Detectably- 
labeled PCE purified using biochemical means or ex- 
pressed using recombinant genetic means are added 
to the microtltre plates and Incubated at 37°C for4h. 
The PCE-containing mixture is then removed, the 
plates washed repetitively with physiological saline or 
phosphate-buffered saline (PBS), and the amount of 
detectable bound label determined. This is compared 
to the ainount of detectable label bound by cells 
grown in the absence of the small molecule mbcture. 
Small moiecuies which Inhibit ormodulate PCE*^ gene 
expression are then fractionated from the mixture us- 
ing conventional biochemical methods, and the bind- 
ing experiments described herein performed repeti- 
tively on fractions of increasing homegeneity. 

It should be understood that the foregoing disclo- 
sure emphasizes certain specific embodiments of 
the invention and that all modifications or alte rnatlves 
equivalent thereto are within the spirit and scope of 
the invention as set forth in the appended claims. 
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1. A homogeneous composition of matter compris- 
ing a mairanalian pancreatic cholesterol esterase 
receptor protein. s 

2. The mammalian pancreatic cholesterol esterase 
receptor protein of daim 1 that is human pan- 
creatic cholesterol esterase receptor pr<rteln hav- 
ing a native molecular wwght of from atwut 1 80 io 
toalx>ut160ktlodaltons. 

3. A method of screening a compound as an inhibi- 
tor of pancreatic cholesterol esterase binding to 

a mammalian pancreatic cholesterol esterase re- is 
ceptor, the method comprising the following 
steps: 

(a) incubating human CeCo-2 cells that ex- 
press the human pancreatic cholestend ester- 
ase receptor protein at the cell surface with 26 
pancreatic cholesterol esterase protoln in the 
presence or absence of the inhibitor axn- 
pound; and 

(b) comparing the extent of pancreatic choles- 
terol esterase protein binding in tlie presence £5 
of the inhibitor to the extent of pancreatic choi- 
esferol esterase protein binding In the ab- 
sence of the inhibitor. 

4. A method of screening a compound as an inhibi- so 
tor of pancreatic cholesterol esterase receptor 
expression in vivo, the method comprising the fol- 
lowing steps; 

(a) incubating human CaCo-2 c^ls with the In- 
hibitorcompoundforatlnrtesufficlenttoinhlbit 35 
expression of the pancreatic cholesterol es- 
terase receptor 

(b) further incubating the human CaCo-2 cells 
of subpart (a) with pancreatic cholesterol es- 
terase protein; and 40 

(c) comparing the extent of pancreatic chdes- 
terol esterase protein binding to the human 
CaCo-2 cells of subpart (a) to the extent of 
pancreatic (^olesterol esterase prcteln bind- 
ing to human CaCo-2 cells that have not been 45 
incubated with the inhibitor compound. 

6. A method of screening a compound as an inhibi- 
tor of pancreatic cholesterol binding to a mam- 
malian pancreatic cholesterol esterase receptor, so 
the method comprising the following steps: 

(a) incubating the human pancreatic dioles- 
terol esterase receptor protein of claim 1 with 
pancreatic cholesterol esterase protein in the 
presence or absence of the inhibitor com- 58 
pound; and 

(b) comparing the extent of pancreatic choles- 
tnol esterase protein binding to the receptor 



protein in the presence of the inhibitor to the 
extent of pancreatic cholesterol esterase pro- 
tein binding to the receptor protein in the ab- 
sence of Che inhibitor. 

6. A method according to claim 5, wherein the hu- 
man pancreatic cholesterol esterase receptor 
protein Is bound to a solid support. 

7. A method acoordlng to claim 6, wherein the solid 
support Is 8 potyacrylamide or agarose bead. 

8. A method according to daim 6, wherein the solid 
support comprises the inner surface of a microti- 
tre plate. 

9. A method according to any one of claims 3 to 8, 
wherein the pancreatic cholesterol esterase Is 
detectably labeled wRh a radioactive label, an an- 
Ugenlclabel, a hapten label orafluorescent label, 

10. An Inhlbltorof pancreatic cholesterol esterase re- 
ceptor expression isolated by a method accord- 
ing to daim 4 or claim 5. 

11. An antibody or fragment thereof that is immuno- 
iogicaily reactive to a mammalian pancreatic 
cholesterol esterase receptor protein. 

12. An antibody according to claim 11 , wherein the 
antibody is a monoclonal antibody. 

13. An antibody according to daim 11 that is a chime- 
ric antibody. 

14. An antibody according to any one of claims 11 to 
1 3, wherein the mammalian pancreatic cholester- 
ol esterase receptw protein is the human pan- 
creatic cholesterol esterase receptor protein. 

15. A cell line which produces an antibody or frag- 
ment thereof that is immunologically reactive to a 
mammalian pancreatic cholesterol esterase re- 
ceptor protein. 

16. A cell line according to claim 15, wherein the an- 
tibody is a monoclonal antibody. 

17. A ceil line according to claim 15, wherein the 
mammalian pancreatic cholesterol esterase re- 
ceptor protein is the human pancreatic chotesler- 
ol esterase receptor protein. 

1 8. A pharmaceutical composition comprising a ther- 
apeutically effective amount of an antibody or 
fragment thereof according to any one of dalms 
11 1» 14, in a phanmacautically acceptable carrier. 
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19, An epitope of a mammalian pancreatic choleater- 
o! esterase receptor protein wherein tiie epitope 
is immunoiogicaliy reactive to an antibody or 
fragment tiiereof acoording to any one of claims 
11 to 14. 5 
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